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iwm&i mmm 

mzm i mmom^^z^m-t zmmz&^x. m i mmfoz&Ajxmmm 

m^5] mmmibMtf, mmm2mm(Dm^miz^m-t^mmizi3 
v*t, mmm2mmi^t.mmmmmt z&hxmm^mfommt&mxmmm 
o^iJiw<S9, m&m2izmM<n¥m&mm 0 

m^me] mmmimmv>m&ijmzfe^fc-mz&^T. mmmim 
mmm^mizmmmizm^n^nm^mmizmmmm^m/vx^m, 
tttifcmfozf^y*mvTmz¥m<fcmmzm%wizmmt*ftT^&, m&mi 

m&mi) mmm2mBfo<Do%. mtm2mue>Mm±m£mm£z 

w&m 5 izmm<D¥mfamn. 
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[If #£9] (A)±®$:tt5^#fitl:$itSIii:, 

(c) mnm 1 ©±i$:wt:t5xsi:, 

(E) iffaHU l «5*J»;©_hJc» 1 Slit 

Jc&3i|ft»iR&*i«rrsx3|I£, 
(immm 1 BBIRilt&fflSI l ±»J»«JfiE<Z>fl!IiBS:*"5filS^S:« lt>f 

(j)t&SBxs(i)tH^rjc, *^timffEx@(D©^{c. mmmimm^^xfm 
x@^. 

IcSI 2 #<fcJi & *S8t f £ X3S h , 

(C)tfffan l ##Mtf>_tffiS:¥igfl:t-<5X@^ 
(E)BfffBH 1 «fi*JK©_htcm 1 #«jS5:*i«'r^X@i:, 
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ummrn 1 mn<D±(D%ift &m 1 ±mmm^ t Lmt & e> tc, mm 2 m 
oimmjmmtmmz. &t~immj:mw<z>mc, mmmimmis^^m 

ic % 2 ##JS & £tt -t Z> X3§ i: , 

(Bi)i&ia±®©±K:si4jiifi»BiS:^fijs-r*xe^. 

(B2) @uSam 4 *fi*I*<Z>±K: « 2 & JgjfcT Slgfc, 

(B3) iff mm 2 cD _t iz m 5 £ mm -t & x@ t , 

(B4) mmm 2 t mmm 5 te&jig t & a # - - > ^-r s ^ £ k £ »; . & 2 

fen 6 mmm z mm^- x@ t , 

(B6) ffffafg 2 @2M £ ffrfB^ 2 &«^a$#&£l2-!MKtf*- 

(B7)ffjfaXg(B6)^|U^lC, 3fefctt|&fBXg(B6)©«lC, fffSBS 2 gBi|g £ «fc tf 
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tciuta^ i & *£»-r & x@ £ , 

f&ffiXg(C)#, 

(B2)t&8BS4 iilOiCi 2 #«J!!3:7gj8-rsXg£, 
(B3)t&i3»2#«R©±Kl^5J|ifti»KS:^'r*XS2:, 
(B4)|&IBS2^«Wfcl&iall5ittl»|J|i:S:/14t-n>^-t*r iiici; H2 
BIMIi:*0±iBS«^jg2±aJJ|ift»JKiiS:^-tSXSi:, 

(B5) mm 2 ±a«fi»iK*««[ * £ m s T-fySB«ft*«<z>iifr tax® $:ge>4:o 

6 sxsgfc, 
(B6) fffSBS 2 ffitt £ ItrlBH 2 ±«J««iJ«©«f® *m o Mft 2 if >f K * - 

(B7)fulBXS(B6)i:|^^{C, *fe{i|rf|BX@(B6)0^{C, frfiB^ 2 «k 

(B8) gfriBm 2 ±mmmmt>m tzmz ^mm^m^mM<Dm^m zmoz? 

BtffBXS(C)^ 

(ci) tftum 2 _hgPim«^ti* o fe^ffi s«o «k e» tc mmm 1 ##;«©±ffi 
I»*si3] (AA)tffiaxg(D)©«-ei5iaxjg(E)©iifJc, lirSBf&iifiSE 
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(bb) tfffBx^(E) ©t^c, mmnMK(Dmmm o mmmmm zmmtzx 
(cc)iffiHx@(E)©tutc. mmmmmmz&A;?mmm3L*ifcm~?2>mm 
irffax^(E)-e^ Miaul 1 2rem#, mmm^^tizmmisfrz&oicm 
mm^rn (g) x 1±, m mnmiKD ± ^^mo^inz^^mmmn-f^^izmm 

[H#^i4] (AA)i3fiaxs(B7)©ii^isfgBxe(B8)«©i8ftc, m mm 2 _h 

(BB)ffjfBX@(B8)©iifjtC, -»S:tt^«P4i LTJS't J: "5 tCffjfBlfl 2 

x® &ae> <fc e> fcffjgafg 1 
tff3Bxs(ci)T?tt, mmmz±3mmm^mt^r^m^^j:oiz, mm®. 

(CC)ffffBXS (CI) ©&T* BufBXg (D) ©Iff {C, ffjfBtttt* & 8fc3s"S- 6 £ i: K J; 
(DD) gfff BXg (CC) © ffe ffjfaxg (D) © trf {c , frjfBMiift © MMM £ & o MM 

(ee) mmxm a» © m (c trrsaMifMBi & m/v x mmmn zftrntzmm 

l«gBXg(D)ii, 

(di ) ¥dg<f t 2 n tu fan i js © Bfjsa_hffi © ± t ffjiBK m?l ©± £ tc tat am 
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(D2)tfffH#«^^ 7<n±Mv>'pt£ < t b-%wmmtz> <£ o izmzm i mmm 

m#mi 5] mmm5mmm(Dp^<t%±m^tmnm6mmmt 
icfa«©^#^fi©^5t^^ 0 

6] Hfia»2J»»JRa>^jQi< i:%±M^i:Sufa^3^Mh 

#H-*mT?&5, o, stats i 2 i 4 tciB*<z>¥##si 

[0 0 0 1] 
[0 0 0 2] 

03 l£J:tf[lf3 2{±, ifcjtK (Y.Odate,T.Usami,K.Otsuka,T.Suga,"A measure 
ment and simulation study of transmission lines on micro-strip and stack 
ed-pair structure for high speed signals, "Proc. Electronic Components&tec 
hnology Conference, pp. 526-529, May2000. ) IZMMZ *lT f£^<Z)^fls|£ 

mzm\<^n&ii$mwi®mmmik(DmwmT*$><<). ^mi^mmo)±^\zmm^ti 
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1 hffi©e^2 o 2 ^©^-e^^iw^^^^t^^ffi (t^b^ifil 

[0 0 0 3] 

bfrU tf&cDtei&H 2 0 2tffcmU2 0 1 'N.i&SlC^jfi-t 6 $£W«#'I4 
[0 0 0 4] 

b^b&#>o, h^7^-f ^tCfcV^tK 2 0 1 £ ^<7)^t&CM 

^ffc^fe^ £. ©ISCT? tt^+^T* ttfc ftS/Stf & »J , £*l 

6- 2 1 6 3 4 3^#^|»^snSH#3fiiKgBJ»*!3it©Wi®HT?**. 
ffi«M«^T^i, 1 0©±T^*fC, W2 1 5&:frl,T8MfiJ8 

2 11, 212, 213, 2 1 4 #<@gff ^StlTV^,, 

[0 0 0 5] 
[36 HJ! b <fc e> £: "T £ ftffi] 
bfrb, Ntt&ftfiilMg&T-tt, £j£££2 1 0®£*i:iil2 13, 2 14 

. "t «iMiftA<ifiiFa4x*i:voifflja^&ofc. se>tc o. um« 

#f£#£ft*«i:voiffl£j&#i&ofc. in AT, g?W2 11, 2 12, 2 13 

, 2 1 4 z^mfcmmzmMmcmm't 

[0 0 0 6] 
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z. <z>ftwiz, m&<z>&ffi^ n & ±ih b tc mm&*mm-tz> r=. & iz & $ tit * 

[0 0 0 7] 

[fgs & m& ? & tc & <d 

izxmtzmmic&^T. mimBfo*m^xmmmimffli<z>}nmz&wftte< 

[0 0 0 8] 

m£m®±icmBmz® : hT*mMztit=.m2mm*, mmm2mm 
*&/vxmmfaMiz&tyti&<mo t £%Kffim¥mfommzmm2tix^z> 

[0 0 0 9] 

msvmfiomnxit. mitt^tm2(Dmm(D^m^mmiz^x. mmm 
&m (DiMft^m.xtb&o 

[0 0 10] 
[0 0 1 1 ] 

msnftwommxte, ?&2(n^mv>¥mfammz&^x, mmmtkmft, m 
mm 2 mm<Dm&jimzxm.-t£mmizj3^x. mm 2 mmw t mtmmmt 
zm/vxmm¥MfcmM£&mxMmmm<Dffimzmwti& < . 

[0 0 12] 

, ffimmimm&m&ijmz&^fc-mz&^x, mmmimm^ wmm&m 
izmnmizm^nrc.nmii(D^mizmmmmm^/vxnm^n^m^^^ 
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[0 0 13] 

mi aftw&mm'viz. tarns nmm&^mtfimmicjs^T. mmm 
2 mmfa v>o*>. mmm 2 mm® mm±m tmmtzm^fr-D mmm^m Km-? 

[0014] 

r> Mmmimm<bz>o*>, mmmimm®mm±mt.mmt^m^^-Dmmm 
[0 0 1 53 

^mftrnffizmffi-tzjint. (zmm^mikmi&ommiLmzm? \zm 1 

(c)Btfiami##;Jl©±®?:¥S'fb-texgi:, (d)^ 

JS-fC^tlfctflSB^l^JSCDtrf^ffi^^tC, ^lgil^^tSXgii, (E 

)s&tB^ 1 wh©±{ch 1 mmmzmmtzjint, mmmm 1 mm^±{c 

m 2 ^^Jl (G) fatal! 1 £ Iff f BH 2 ileitis £ £ A # - 
n>^-rs^i:{cj:y> Hl@HHh^©±®$:^e)|Sl±g|Jie^i:5:^t-<g. 

isi, (H)frffBfg i ±9Jjitfijsjg^«i* *j?s-ei&iH« i m<bm<z>mm±mitm. 
?£oizm3 mmm z mm -r * xg ^ , c i > t& 1 mm t mmm 1 -tau^^j^ 
cDfltf®s:«-5aiJ^s«ii^>f tr^t-i^tc tuiB^ 3 mmm z m 

^tsigi:, (j)t&iaxs(i)fcw©ic, &&\mmjim(i)a>m^ tjfia^i 
ras^^saiiii-tM K^^-^tcafctisfflj^fejs-rjc^tc, mmmimm 

(K)MfBll 1 ±ffi*ft»Kff*ia;SJ|[ £ -£ Iff tam 1 ^ftJfcD 
BtflB-t® £gc> J: e> tc^ 2 it^-T SIgi:, (L)fufBfg 1 ±W*fi»K# 

[0016] 

z>¥mfcmmitmM~?z>j:n£. (B)mm^m^mm®mm^.m^mo * e> jch 
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^mtznfrmmm i m#.m<Dmi±m(D±Km 1 iii&^tsnt, ce 

z> & o \zmmm*mmt zjint. (h) mmm 1 £ t& sb&«& £ ©±® * 
mxtm z. mmm immt(D±me>±izm2 mmm zmmtzjiut.. ummm 

Slii:, (K)tmm Bfofi-tSX&i:, (Ut&fafg 1 ±»lft*IK*«** 

s# s^trfsan i ##M©itfiE±® £ge> -9 tc^ 3 sxgfc, 

ilLT^t-J:e>lC, Bufa^3^H$:|^^-rsX@i:, (N)«rflHXS(M) fcHlWc 
, ^fcttffffBXg(M)(D^lC, KffBII imm& «fc t>*BtfiHm 1 *>f 

fctisaj^srs-r^-itc, irfiHUi^m^^-r^x^^, (o)ttjfa^ 1 _h§is 
mmmt>m$. s m s T'I&sh^ i #fts©i&B3_h® &g e> j: e> tcgg 2 
t§iii:> (p)i&iB»i±»*fti»i!i^«*ofc««&«oj:-5jc, mm 2m 

[0 0 17] 

tJrSaXSCB)^ (Bl)BfffBX®^±tCH4,WJ^5:^-rSXS^, (B2)gffiail 

4 |ft»)fi;0>±ic» 2 igmjg (B3)|rfiBIS 2 #«J^<Z)±(c^ 5 m 

mm z mft-t & im t , (B4) tusaig 2 *mig ^ f&gaas 5 mmm titA*--><y 

•tZ>ZHZ£ *J, H2fB^ii^(D±®2:ae)m2±M^h$:^-r^X@^ 

, (B5)irjiam 2 isigg^as T-mm^mftmrnnmrnumzmo & o 
izme mmm &«tt6igii, (B6) mmm 2mm t mmm 2 ±mmmm<Dm i m 
zmo®fr*m2vj k**-^ ux^-r £e>&c BffiB^6«m$:i^*'r^ 

liil, (B7)ffjfBX@(B6)^|«I^tC, *fcliffiff2Xg(B6)©ffclC, ftffBII 2 gfrfel 

^-rsxgi:, (B8)mmm2±%mmmm%£zm2x*mm¥mftmfc<Dmm 



1 0 
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[0 0 18] 

mi 2 <Dnm0>9m%&i*its mi o omfD^mi^mm^m^mz^^r 
. i&iaxs(B)*«, (Bi)ijgaiii©±jc^4«s*KS:^ , r*xgi:, (B2)i&aa 
«m mmm<D±\zm 2 tti&i^tsigt, (B3)t&8Bjg 2#«w©±jc^ 5 
mmm z&m?z>xmt, m) m mm 2 mmm t mmm 5 mmm tz^*--> 

£ , (B5) atrial 2 ±^mmmt>m t&mz -ews m^m^&m^mm^m zm e> z 
o \zm s mmm zmm-t sii £ , (mm&m 2 t ttfiBm 2 ±MiiM<z> w 

(B7)fJ|BXS(B6)i:fiI«f{C, £fe&fufBX@(B6)tf>^C, BuSB3g2EB 

n^j:t>*BuiBig2-y-^ Fy*~)uzmt>nz>Bfr*m-t£?^ mmm^mmm 
^^tsiit, (B8)tffia^ 2 ±MmmmwM.£ zmz T-mm^mftmuom 
M£w*mo£oizmmmimfamitMm-?&j:fet. *mx, Msaxg(o# 
, &i)mim2±.mmmmmm^tc.m&*U'D&o\^ mumim®-mv>±M 

[0 0 19] 

mi 3 (Dmmaym^mit. mstftimi i<Dnm<D^m^mm<omm^ 

fCfc^T, (AA)|&fBXg(D)(D^7?lalBX@(E)(Z)ffftC, frflBH 1 «M*Ig0±®;fr 
<bffrfBfg 1 #^S©Tffi*T'Siit§*il?L?r> ffflB^ 1 ttlftJg £ ItTfBg? 1 

Jittcaiwwjc^'rsxsi:, (BB)t&gaxs(E)©tsjc, t&ffiH5i?L©flwsa! 

&«-2>«(ffii|ifi»Jlg&^"rsxSii, (cc)fafBX^(E)(D|fjlc, ffffBMB^I^ 
S^Tfifffilia3 ! LS:^«"tS#«^9^S:^J5R*rsx®ii, &3&lcfii;t> Iff 

gaxs(E)T-«, iffia* i mmmm^^zizmmznz&^izmmii. 

[0 0 2 0] 



£!E# 2000-3102755 



#2 000-349807 



m 1 4 (Dmwz>mm.i3mz. mi 2(Dmw<n¥mftmm<Dm&%mz&^T. 
(AA)MHx^(B7)0^"ei«fBx@(B8)<z)Bff{c, frftB^ 2 ±^mmmms.t Z> JPS 

•e ffjSa¥#ft«« tf> tut ai ® £ « e> J: c> &c m 2 Ittt « £ itSH* £ x@ £ , (bb) |fj 
tBXg (B8) (DWslZ. - M e^gJ £ L T ^ 1~ J: ? tC ffjfafg 2 #M £ /\° # - ^ > 
^SX®^ SrSe^C-Gf*, |fjlBX@(B8)-e^ |ffsa^2±M^^I^5 

jj^T-trfia^^M^tfrfaxs^ae) £ o izmmm 1 Mta 

Xg(Cl)T*tt, ff/ia^2±MM^il*ofcW^«oJ:e)tC, ttrgBft^PCT) 

mim i &c;rm?l £^-r sut, (dd) tufaxg (co a)^Tffifax^ (d 

)©luic, IfiSaMMTL^Mffi^a^M^M^^-tSX^t, (EE)ffjfBX 
@ (D) ©ffj {C, ifjfaM®^^ ffJlBSiift £ ?E«-t sii^^y&M 

-r^xst, ifjiax@(D)^ (mwm.fcznt=.mmimfom 

©|fjia±M©± £: iuiBKjI?Ltf>± h iclffiam l iffilftlS Sr^ffc t- S -XM £ . (D2) m 

iz&ik-t&xnt. irfsax@(E)-eti, mmnimmm<D±tt.*ji,z., 
mmm?? ?v>m &m<D±iz*jmmm 1 m&Mtfmmzft. mzjinweiz 

So 

[0 0 2 1] 

mi samwvm&jsmT'te, mi 4<Dmm(7)^m^mm(Dm^mz^x 
, mmmbmmm(D^< t%±mm^^mmmemmmt^m-'m^v&^ . 
mmm 2 n&jf # <b t » is & s im? & & . 

[0 0 2 2] 
[0 0 2 3] 
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mm<DBM i . 

i»SfilliJ/>j3>iiniJ, fOiliCii, M^>^«t*5t (STI : 
Shallow Trench Isolation) ^TfflHiRS, * 2 HfiMIRtt 

tC^S^iT^S. @g^6, 15!1 V^1*tl* 1 GHzJ^_hCD^MM«^#$: 
[0 0 2 4] 

mm e is**!* 5 i o±isk:# wltv , Si sm 6 ^j.^ 

ra«it7, 9©{ffif®(c«, mm^(7)V4 K^*-^8^«a-nTv%* G 

*>©£*>£&) 

[0 0 2 5] 

Mi2tn^mizmm^^mmzit. i/v^m (^m^mm^m) 4 

[0 0 2 6] 

K*l 5tt, «fi*JKl4***^7?*ft«l 2<D±mizMfo?ZJ:olzmmt<tl 
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4, mi 5, ^^± M mmi e. 1 s^®^, 

[0 0 2 7] 
[0 0 2 8] 

S^IilfilllU, £<Z>fftftt*lfci imt^>^ h *-;i,24ics 

sic**a*i, s e> i ©is^i^Ai ^ run * 

[0 0 2 9] 

mm****, ps^,;,^^ ****** 2tt 

N ttftftStt, *3 3 0 0 nm(Z>TEOS (tetraethyl orthos 

iHcate) lifetiHTO (high tenperature oxide ; fffiftc V Dmitm m 
*y**K*4 CoSiJfcttTiSim, ^mstt 

> ^3nm®IKfi;i (SiO z ) S^ttftSftttftlK (Si ON) T'fcS. 

1 4 2 0 0 0 -3 1 0 
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lifglOOnm, ^2 0 0 nm«)^y^'Jni'|^5 o ±ffimMm 
lit, ISlOOnm0TEOSM§ o 
[0 0 3 0] 

-tM K^5r-;i/8^$ 5 0 nm«i (Si 3 N 4 ) T*&'J, ±MIIB|9 
ttjf$10 0nm©SftI (Si 3 N 4 ) T?&6 0 16^^ 1 0 & J; T$WWffiiMi$£ 1 
HiTEOSlt'fe§ 0 iftI12©Jf$ll 5 0 0 nmT?&£„ 
3®MWt ^'Ji/'Jn>T'$>S 0 ,1<e«l4tt > f$100nmfflTEOSl 
-e&3„ ffi^l 5tt, ipgl 0 0 nnu JP£ 2 0 0 nmW^-^M*^^ 
t-£:£MiBlT'fe£„ 6tt^S 1 0 0 nmOTEOSlK-e&So 1M 

F^*-^ 1 7l±, 5 0 nm<Z)^ft^ (S igN 4 ) T*&£ 0 ±M;M 1 8 
fct* nm(Z)g« (S igN 4 ) 9<Z)/?3i£, 5 0 0 

n m = 

[0 0 3 1] 

Q ^#Mf i o l ZWM-t% fete, H2©x@^iiD^tcH^T$ti€) 0 B2© 

) lClfe)!lST> 1 3 0 0 n mfflt3!l«»!»l:^$n 

6, o^T, £<D^(CTEOS££&HTO&£<A$Ht;M;&\ $6^ll3i:LT 
flI23*i&c:£&cJ:'J, h Isy^ftMMm. (ST I) £&t-Jg^#iiM€#^c 

[0 0 3 2] 

lCff$3nm©iM (SiQ 2 ) Ml5illtMS^o 
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[0 0 3 3] 

orJ<Bff4©IST?tt, ft. *S 2 0 0 nmOjKUS/U3>Jg|; $ l 0 0 
nmOTEOSp, ^^100nm« (SigN 4 ) ft** 5 © 

[0 0 3 4] 

osfcHsoisTffct, Wttassi&a^jcsfci* (si 3 N 4 ) 

*5tl*V^«ft*IB5(Z)fi|J^t,, ra«pfci»*3*is 0 
[0 0 3 5] 

±M(C^M^A«2*^ $ ^^ o #A3*l£NM*M^i, *(Z>tt<z>a**2 
±al30 ^ SfcfiRAT (7^r--M S^TIOOO' C 
[0 0 3 6] 

^<@7fflliT1t ^lSl0lE[}tS± ffi !:^h (Co) &* 
[0 0 3 7] 

° * ®» 8 ®*8T?tt. 1 ®i® £Me> i ? iC T E O S jRtf*a3 

[0 0 3 8] 

1 6 ffiltE#2 000-31027 55 
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MP I*, ifll 2^&±Bf«»K9^»flJL«5V^J:^jc^fcn*. 

[0 0 3 9] 

^<|10©I@T lt *f*ftI12©±iS©±|:, lOOnm0l^ 

»*»x „ * > y zmn * * z * fc ^ y , mm 1 4 ©± s ^ & 1 2 ^ j. 

tfttftK l o * AS lt s/ y *M KM 4 taat-T * 3 >*n*-M4 #\ * 
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